Biofilm Formation by the Periodontopathic Bacteria Treponema denticola and Porphyromonas gingivalis.
Periodontitis develops as a result of the interaction of the host with subgingival plaque bacteria. Both Porphyromonas gingivalis and Treponema denticola are frequently associated together in these oral biofilms. The molecular basis for in vitro biofilm formation was investigated for P. gingivalis 381, T. denticola 35405, and mixtures of the two organisms using microtiter plate assays. In addition, the biofilms were examined following confocal laser scanning microscopy. P. gingivalis 381, but not T. denticola strains, formed biofilms in vitro. This property was dependent, in part, on the strain 381 fimA, ppk, and usp genes. Microarray and Northern blot analyses suggested that the expression of the ppk gene was required for maximal expression of the uspA gene. P. gingivalis 381 formed synergistic biofilms when incubated with T. denticola strains. This process was dependent upon the strain 381 rgpB and fimA genes as well as the T. denticola flgE and cfpA genes. P. gingivalis 381 formed synergistic biofilms with T. denticola 35405. These results may be relevant to the previous observations that the two organisms are frequently observed together in subgingival plaque with the spirochetes localized to the exterior of the oral biofilms. It is suggested that other such synergistic effects may also occur between other plaque bacteria.